S2
), as well as the UV-2450 UV-vis spectrophotometer (Shimadzu, Figure S2 ).
Increasing the Ag/Cu ratio in the ACGs leads to the relatively higher LSPR peak around 400 nm.
Synthesis of (4-phenylethynyl)-benzylamino polyethylene glycol (alkyne-PEG). (4-phenylethynyl)
benzyl alcohol was first synthesized. 4-iodobenzyl alcohol (4. bromide (0.3 mmol) and NH 2 -PEG (MW=1000, 0.15 mmol) were dissolved in acetone in the presence of K 2 CO 3 . 2 The mixture was stirred 12 h at room temperature to obtain the alkyne-PEG.
Surface functionalization of ACG. ACG powder was added to the polyoxyethylenestearyl ether aqueous solution and sonicated for 1 hour. The soluble ACG was washed three times through centrifugation to remove the free polyoxyethylenestearyl ether. For alkyne-PEG functionalization of ACG, alkyne-PEG was dissolved in water and acetone (volume 2:1); then, ACG power and polyoxyethylenestearyl ether was added to the solution and sonicated for 1hour. The mixture was washed 4 times with water through centrifugation to remove the free alkyne-PEG.
Cell culture. Human breast cancer cells (MCF-7) were cultured at 37 °C in RPMI 1640 medium supplemented with 10% premium fetal bovine serum (FBS) and 1% penicillin-streptomycin in a 5% CO 2 environment.
Characterization of ACGs with transmission electron microscopy. Transmission electron microscopy (TEM, JEM-2010, Jeol, Japan) was applied to characterize the morphology and size distribution of ACGs.
A crystalline face-centered-cubic AgCu core for the ACG was identified by selected area electron diffraction (SAED). Scanning transmission electron microscopy (STEM) imaging of ACG was performed by field emission electron microscopy (Tecnai G2F20 S-TWIN). Transmission electron microscopy (TEM), including more nanoparticles and hollow graphitic shell from etching the AgCu core, energy dispersive spectrometey (EDS) and selected area electron diffraction characterization were demonstrated in Figure S1 , which confirmed the core-shell structure with an AgCu core and an AGC graphitic shell. 
Stability tests of the

ACG SERS detection stability characterization.
To demonstrate the superior stability of ACGs in the applications, we devised a SERS-based method to detect R6G molecules in the present of NaHS. Figure   S12 shows the SERS spectra of R6G (1µM) enhanced with AgNPs (a) and ACGs (b) after adding 100 mM NaHS solution. The Raman signals of R6G with AgNPs were rapidly damped within 10 minutes, while that with ACGs showed no obvious changes. The ACGs indicated superior signal enhancement compared to AgNPs.
Representative SERS spectra of MCF-7 cells. Representative SERS spectra of MCF-7 cells were taken at four locations on the cell surface in the Raman images ( Figure S13, S14) . D, G, alkyne and the peaks from the cell components could be observed in the cell Raman images. Figure S12 . SERS spectra of R6G (1µM) with AgNP (a) and ACG (b) after adding 100 mM NaHS. 
